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The recent study by Simmons et al. (1974) suggested that the restricted use of sodium bicarbonate in 1970-1971 was associated with a lower incidence of intracranial haemorrhage (ICH) when compared with more liberal use of bicarbonate in 1966 -1967 . Volpe (1974 , in an accompanying editorial, pointed out that many of their conclusions were not justified, and Cole et al. (1974) , in their more detailed study restricted to intraventricular haemorrhage (IVH), were unable to document such an association. We have therefore reviewed our experience over a 25-month period ending 31 July 1974 to see if we could establish any relation between hypernatremia and ICH.
Material and methods Our routine management of sick low birthweight infants has been described (Davies et al., 1972) . All such infants have indwelling umbilical arterial catheters, and because of the risk of apnoea following THAM (Roberton, 1970) , sodium bicarbonate was the base routinely used. Boluses of the 8-4% solution were infused when necessary at approximately 1 ml/min to maintain pHa 7 * 325. Blood was analysed for sodium at least daily, and the sodium intake in mEq/kg per 24 h was calculated from the sodium intake in milk (Shaw, Jones, and Gunther, 1973) plus the amount given intravenously as bicarbonate or dextrose saline.
We maintained our umbilical artery catheters with heparinized saline (10 ,Lm/ml). After use, catheters were cleared by infusing 50% more heparinized saline than the internal volume of the catheter; 0-1 ml of saline (containing 0-015 mEq Na) would therefore be infused every time the catheter was used. This quantity has been ignored in our calculations of sodium intake. Table I . 14 infants developed hypernatraemia, and 38 received more than 8 mEq Na/kg per 24 h. Their birthweights are given in Table II . The inter-relation between hypernatraemia, high sodium intake, and ICH is shown in Fig. 1 . 12 of the 21 infants with IVH received more than 8 mEq Na/kg per 24 h, 4 of the 21 were hypernatraemic, but only 2 infants were hypernatraemic, received a high sodium intake, and had an ICH.
We also investigated the relation between IVH, hypernatraemia, and high sodium intake in all (Cole et al., 1974; Hambleton and Wigglesworth, 1975.) IVH is primarily a condition of very low birthweight infants (Table I) (Fedrick and Butler, 1970) , and is very rare in infants weighing more than 2 0 kg; the only such case in our series being an infant with an undiagnosed blood dyscrasis presenting shortly after birth with massive haemolysis, jaundice, thrombocytopenia, and petechial haemorrhages not due to fetal infection.
During the period of our study we have not changed our indications for giving bicarbonate. We are therefore not in a position to comment on a different incidence of IVH associated with decreasing use of intravenous base. However, we have found no correlation between sustained hypernatraemia and IVH, though the incidence of transient hypernatraemia will have been underestimated. Infusions of base cause transient surges of osmolarity which return to normal within 15 minutes (Baum and Roberton, 1975) . We have also failed to show any association between large doses of sodium and IVH. The higher mortality rate in infants receiving large amounts of sodium was due to the severity of the illness since the lower the pH the larger the dose of sodium bicarbonate administered.
There may be several reasons for the different conclusions drawn by Simmons et al. (1974) Luttrell, Finberg, and Drawdy, 1959 (Table III) .
A number of other factors may have contributed to their reported decrease in ICH as a whole. They do not give details of the birthweight distribution of their nursery population in the two periods studied, nor the incidence of neonatal illnesses known to predispose to ICH of any form.
Furthermore, ICH, hypernatraemia, and large sodium intake, though present in the same infant, may not be causally related. Thus, after an IVH an infant becomes apnoeic, hypoxic, acidaemic, and shocked. In a vain attempt to resuscitate such infants large quantities of base may be given. In 6 of the 9 cases of IVH in our series where >8 mEq Na/kg per 24 h was given, it was given after such a collapse. In the other 3 bicarbonate was given partly for severe birth asphyxia and partly after the collapse attributed to the IVH. In infants with subdural haemorrhage an apparent association with hypernatraemia could also be explained by the base being given after a severely asphyxial delivery causing a tentorial tear.
Since we have failed to show any association between hypematraemia, large sodium intake, and IVH, we feel that it is important to stress that infusions of base should not be withheld from acidemic infants because of an uproven risk of IVH. When a large base deficit is present after severe birth asphyxia, cardiac arrest, or severe apnoeic attacks, base should be given at a rate no faster than 1 mnEq/min (Baum and Roberton, 1975) . For the premature infant at risk from hyaline membrane disease, the prevention of acidaemia is particularly important since surfactant synthesis is pH-dependant (Gluck et al., 1972) . However, by not attempting correction to greater than pH 7-25, and by adequate maintenance of Pao2, haematocrit, and blood volume (Roberton, 1975) 
